There is evidence to suggest that illness representations are associated with chronic illness outcomes. Accordingly, several authors have recommended that interventions aimed at improving illness outcomes should include an illness-representations component. While a few researchers have attempted to develop such interventions for chronic illness and chronic pain, no such intervention has been developed for individuals with systemic lupus erythematosus (SLE), a chronic auto-immune illness which results in a variety of negative physical and psychological symptoms. This article reports on a pilot program that investigated the feasibility of a cognitive and behavioural-based intervention for treating SLE which included an illness-representations-change component. The effectiveness of the intervention compared to usual treatment for SLE was evaluated. Also investigated was whether changed illness representations had a beneficial effect on physical health and psychological wellbeing. It was found that the intervention did change participants' treatment control and emotional representations, and that perceived stress was reduced following the intervention. The importance of these findings is discussed, two rival hypotheses for the findings obtained are explored and directions for future research are suggested.
Behaviour Change
Systemic lupus erythematosus (SLE) is a chronic illness in which the normal functioning of the immune system is disrupted. Individuals with SLE report a range of physical symptoms. However, psychological and psychiatric symptoms are also reported. These include psychosis, depression, anxiety and adjustment disorder (Shortall, Isenberg, & Newman, 1995; Stoll et al., 2001) . Other emotional responses experienced include stress and anger (Adams, Dammers, Saia, Brantley, & Gaydos, 1994) ; emotional distress; feelings of uncertainty, helplessness, lack of control and loss of confidence (Failla, Kuper, Nick & Lee, 1996) ; and fear of death (Liang et al., 1984) .
While a literature exists regarding the symptomatology of SLE, there has been very little research into the illness representations of individuals with SLE, and the development of an intervention that attempts to address illness representations of SLE and thereby improve SLE illness outcomes has not been reported on in any studies. Thus, the current study was designed as a pilot project to provide some preliminary information regarding the development of such an intervention. Two research questions were posed: (a) is it possible to change the illness representations of individuals with SLE? and (b) are changes associated with improved illness outcomes?
Method

Design
Since this was not a true randomly allocated treatment/control group design, a twogroup comparison design consisting of an intervention and a contrast group was used (Wilkinson, 1999) . This repeated-measures within-and between-subjects design allowed for measurement of the change that occurred as a result of the intervention, while controlling for naturally occurring change over time in the variables of interest as well as participants' baseline scores on all measures. The interventiongroup results were compared to the results of a contrast group of individuals with SLE who received only treatment as usual.
Participants
Thirty-three participants self-selected into either the intervention group (N = 11) or the contrast group (N = 22). The only significant difference between the groups on medical indices at the start of the study was current illness activity as measured by the British Isles Lupus Assessment Group Index (BILAG; Hay, 1995) . In addition, the intervention-group participants had significantly higher scores on measures of anxiety, depression and stress. For the intervention group, mean anxiety scores were in the clinical range. All 11 participants who commenced the intervention completed it; therefore, process data are reported for 11 participants. The 22 participants who did not take part in the intervention continued with their usual treatment regime. All 33 participants completed baseline and post-intervention measures, but 8 participants did not return 12-month follow-up data. Therefore, group comparisons are presented for 15 contrast-group participants and 10 intervention-group participants.
Measures
Five outcome measures were employed for this study. Physical health status was measured using the SF-36 Physical Health Component Summary (SF-36; Shapiro, 1996) and the Fatigue Intensity Scale (FIS; Maisiak & Overman, 1998) . The SF-36 is recommended for the measurement of individuals' perceptions of SLE, as these frequently differ from the clinician's view and therefore need to be assessed independently of clinical measures (Isenberg & Ramsey-Goldman, 1999) . The questionnaire contains 36 items which form eight multi-item domains, including physical functioning (10 items), role -physical (4 items), bodily pain (2 items), general health (5 items), vitality (4 items), social function (2 items), role -emotional (3 items) and mental health (5 items). Scores for each domain range from 0 to 100, with higher scores indicating better health. The second measure of physical health status, the FIS, contains eight items that are scored on a 4-point Likert scale. Responses include strongly agree (4), slightly agree (3), slightly disagree (2) and strongly disagree (1). Raw scores are calculated and converted into an interval measure, with higher scores indicating greater fatigue.
Psychological distress was measured using the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983 ) and the Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983) . The HADS is a 14-item self-report scale that provides a brief state measure of anxiety (seven items) and depression (seven items). Items are scored from 0 to 3 or 3 to 0 depending on the direction of the item wording (Bowling, 1994) . Total scores range from 0 to 21 for each scale. Higher scores indicate more-severe symptomatology. The PSS also consists of 14 items that are scored on a 5-point scale, where choices include never (0), almost never (1), sometimes (2), fairly often (3) and very often (4). Higher scores indicate more-negative perceptions of stress.
Illness representations were measured using the Illness Perceptions Questionnaire Revised (IPQ-R; Moss-Morris et al., 2002) . The IPQ-R was used to derive the components of the participants' SLE illness representations, and was made specific to SLE by replacing the words 'your illness' wherever they occurred with 'your SLE'; by adding an additional seven symptoms commonly experienced by people with SLE to the identity scale; and by adding two additional items, hormones and drugs, to the causes scale.
In addition, three process measures were used to monitor changes in participants' psychological distress and cognitive distortions during the intervention. These were the HADS (as described above); the Centre for Epidemiological Studies -Depression Scale (CES-D; Radloff, 1977) , a 20-item self-report measure on which respondents are asked to rate the frequency of the occurrence of 20 symptoms in the past week using a 4-point scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time); and the Cognitive Distortion Scale (CDS; Briere, 2000) , a brief measure of five types of dysfunctional cognitions: self-criticism, helplessness, hopelessness, self-blame and preoccupation with danger. Each CDS scale contains eight items, giving 40 items in total, which are rated according to their frequency of occurrence over the past month using a 5-point scale ranging from 1 (never) to 5 (very often).
Procedure
Baseline measures were completed at two time points (July 2000 and November 2000) . Four treatment groups were established, each containing between 2 and 4 participants. Each group had two facilitators (registered psychologists), and the intervention consisted of two hour-long sessions separated by a 20-minute rest break. The three process measures were administered at the beginning of each session. The HADS and the CES-D were administered weekly, and the CDS was The intervention was loosely based on the Chronic Illness Self-Management Course developed by Lorig and others (Lorig et al., 2000) , and was tailored so that it related specifically to participants with SLE. Two manuals were developed for the treatment group -one leaders' manual and one client workbook. Elements of the intervention are detailed in Table 1 .
Results
Participants in the treatment group were more likely to be single and to have a higher level of education, and less likely to be working part-time, than participants in the contrast group. Mean scores (with standard error bars) for the three process measures for the 11 intervention-group participants are provided in Figures 1 to 3 . It is apparent from Figure 1 that anxiety scores were higher than depression scores at all times during the intervention, but that the changes in these scores followed a fairly parallel pattern over time. Also of note from Figure 2 is the appearance that CES-D scores followed a fairly parallel pattern to the HADS scores over time. However, Spearman's rho correlations between these two measures at Week 1 were not significant, r s = .43, p = .21. Correlations between the CES-D and HADS depression scale approached significance, r s = .56, p = .09. Accordingly, it would 
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FIGURE 2
Changes in mean Centre for Epidemiological Studies -Depression Scale (range 0-60) and total Hospital Anxiety and Depression Scale (range 0-42) scores (± SE) during the intervention and at 12-month follow-up.
Note: n = 10 Changes on the Hospital Anxiety and Depression Scale are significant.
appear that these two measures were assessing different aspects of participants' psychological distress. Nonetheless, these data suggest there was a reduction in scores on all process measures during the period of the intervention. A series of Friedman ANOVAs by ranks was used to determine if changes in process measures were statistically significant. The ranks for HADS anxiety, total HADS scale and CES-D depression all decreased from Week 1 to Week 7, and again at 12-month follow-up, indicating an improvement in psychological distress. However, only the change in the total HADS scale was significant, χ F 2 = 3.2, p < .01. The ranks for HADS depression decreased from Week 1 to Week 7, but then rose again slightly at follow-up. The ranks for the CDS scales all decreased from Week 1 to Week 7, indicating a decrease in these maladaptive thinking patterns; however, only the changes in self-criticism, χ F 2 = 15.3, p < .002, and helplessness, χ F 2 = 10.0, p < .01, were significant. The ranks all rose again slightly at the 12-month follow-up except for the preoccupation with danger scale, which rose to higher than pre-intervention levels.
The first aim of this study was to determine if the participants' illness representations changed following the intervention. In order to control for naturally occurring changes in illness representations, two sets of baseline and post-intervention measures were obtained for each individual. The mean of the two baseline measures was compared with the mean of the two post-intervention measures. In order to determine if any changes that occurred following the intervention were maintained over time, a set of follow-up measures was obtained at 12-months' post-intervention.
A series of mixed within-and between-subjects MANOVAs was conducted to compare scores on each of the eight illness-representations subscales for the effects of time, group and any interaction between the two. The first variable, time, consisted of three levels: prior to the intervention (baseline), following the intervention 
FIGURE 3
Changes in mean Cognitive Distortion Scale scores at weeks 1, 4 and 7 during the intervention, and at 12-month follow-up.
Changes in self-criticism and helplessness are significant.
(post-intervention) and 12 months later (follow-up). The second variable, group, consisted of two levels: the intervention group and the contrast group. Since no interaction effect for time and group emerged, the means and standard deviations for each illness-representations subscale for the combined sample are presented in Table 2 along with the MANOVA multivariate test results for the effect of time. Note: Scales range from 1 to 5 unless otherwise stated.
Behaviour Change
Significant main effects were found for time on the following IPQ-R scales: identity, treatment control and emotional representations. The large effect sizes obtained for each of these analyses indicate that the magnitude of the differences over time was quite substantial. There were also significant main effects for group on the identity, timeline, consequences and emotional representations IPQ-R scales, indicating differences between the intervention group and the contrast group. Again, the large effect sizes obtained for each of these analyses indicate that the magnitude of the differences between the groups was substantial. As stated, there were no significant time by group interaction effects.
In answer to the first research question, it is clear that changes did occur over time on some illness-representations subscales. Large individual differences were evident in these changes. However, these changes were not different for the two groups, which means the intervention failed to demonstrate any significant treatment effects on the illness representations of participants. The exception to this was the illness-coherence subscale for the treatment group, which increased significantly from pre-to post-intervention. No pattern could be detected in the individual change scores, and grouping particular subscales together did not add to the explanatory value of the results.
The second aim of this study was to determine if the intervention produced a significant treatment effect on the outcome measures. In order to examine this question, a series of mixed within-and between-subjects MANOVAs was conducted. Scores on each of the outcome measures were analysed for main effects due to time and group, and for any interaction between the two. As before, the first variable, time, consisted of three levels: prior to the intervention (baseline), following the intervention (post-intervention) and 12 months later (follow-up). The second variable, group, consisted of two levels: intervention group and contrast group. Since no interaction effect for time and group emerged, the means and standard deviations for each outcome measure for the combined sample are presented in Table 3 , along with the MANOVA multivariate test results for the effect of time.
Significant main effects were found for time for the PSS, Wilks' Lambda = 0.69, F(2, 22) = 5.041, p < .02, multivariate eta-squared = .31, indicating there was a change in perceived stress across the three time periods. The large effect size obtained for this analysis indicates that the changes were quite substantial. The main effect of time for the total HADS scale was approaching significance, Wilks' Lambda = 0.77, F(2, 22) = 3.340, p < .054, multivariate eta-squared = .23.
Similarly, significant main effects were found for group for the total HADS scale, F(1, 23) = 12.58, p < .002, multivariate eta-squared = .35; the PSS, F(1, 23) = 8.67, p < .007, multivariate eta-squared = .27; and the FIS, F(1, 23) = 7.43, p < .02, multivariate eta-squared = .24, indicating differences between the intervention group and the contrast group on these measures. Again, the large effect sizes indicate that the magnitude of the differences between the groups was substantial. However, there were no significant interaction effects between time and group on any of the outcome measures.
As correlations have been used to demonstrate treatment effects in previous studies that have investigated illness representations, two correlation matrices were developed. Displayed in the first matrix (Table 4) are the intercorrelations between changes in baseline and post-intervention scores on outcome measures. As shown in Table 4 , reductions in fatigue were significantly correlated with improved physical health status and reductions in psychological distress. Examined in the second correlation matrix (Table 5) was whether baseline to post-intervention changes in illness-representations subscales were correlated with changes in outcome measures. As shown in Table 5 , reductions in the identity and timeline-cyclical subscales were significantly correlated with improvements in physical health status, and reductions in the identity, timeline-cyclical and emotional representations subscales were significantly correlated with reduced fatigue. Increases in the personal control subscale were significantly correlated with reduced fatigue. As would be expected, changes in emotional representations were significantly correlated with changes in psychological distress and perceived distress.
Discussion
When considering the results of this pilot study, it must be remembered that the sample was very small, the partcipants selected the condition they participated in and the sample was characterised by large individual differences between participants. In addition, individuals who elected to participate in the intervention had significantly higher levels of psychological distress and current illness activity than those who continued treatment as usual. Furthermore, the participants who elected to participate in the intervention had a chronic illness, the course of which was known to fluctuate considerably over time. In a randomised control trial, these factors would cast serious doubts on the validity of the study findings due to the potential for confounding by systematic biases in the sample, and on the ability of the Behaviour Change study findings to be generalised to the larger population of individuals with SLE. However, this study was not a randomised control trial of an intervention, nor did it attempt to establish the efficacy of one intervention over another. Rather, it attempted to establish some baseline data about whether or not the illness representations of these particular individuals could be changed through the use of an intervention designed for that purpose, and whether there would be a corresponding change in outcome measures. The following discussion must be considered within this context. Following the intervention, significant reductions were evident in self-reports of psychological distress and in some cognitive distortions. There were significant changes over time in the identity, treatment control and emotional representations of participants in the intervention group. Similar findings were obtained in regard to the outcome measures. Significant improvements in participants' perception of stress were found to have occurred over time, and the reduction in psychological distress also approached significance. However, in the absence of a significant interaction effect, it cannot be concluded that the observed changes were due to the intervention, as other confounding factors have obviously affected the results. The finding that the intervention did not produce changes in outcome measures other than perceived stress is at odds with the findings in two previous studies on the development of interventions based on illness representations for chronic illness populations. In the first of these studies, it was found that the intervention produced reductions in pain and functional ability in individuals with arthritis (Pimm et al., 1994) , while in the second study, it was found that the intervention group returned to work faster than the control group (Petrie et al., 2000) . However, whether the illness representations of participants were measured before and after the intervention was not reported in either of these studies. Instead, correlations between changes in illness-representations subscales and changes in outcome measures were reported. Therefore, no judgment can be made about whether illness representations changed or whether the outcome was due to some other effect. The correlations between illness representations and outcome measures were also examined in the current study, and significant relationships between these variables were found, consistent with the findings of Petrie and colleagues. However, in addition, also measured in the current study were changes in actual illness representations, but in the absence of an interaction effect the authors were unable to demonstrate that these changes were due to the intervention.
The findings of the correlations between fatigue and illness representations, however, are particularly interesting. Fatigue has been found to be one of the most common and debilitating symptoms associated with SLE (Tench, McCurdie, White, & D'Cruz, 1998) , and it has been found that it is unresponsive to drug therapy (Taylor et al., 1998) . In addition, in previous medical studies, links between fatigue and measures of illness activity have not been established (Wang, Gladman, & Urowitz, 1998) , but it has been found that individuals with SLE have such diminished aerobic capacity that their ability to perform daily domestic tasks, occupational activities and recreational pursuits is seriously hampered (Keyser et al., 2001) . While some researchers have concluded from this evidence that psychosocial factors should be examined to determine if they are a greater predictor of the variance on measures of fatigue than medical indices (Omdal, Mellgren, Koldingsnes, & Jacobsen, 2001) , evidence from the current study suggests that illness representations may also play a role in this regard. Emphasised in the intervention was understanding and managing fatigue and it was apparent that fatigue-intensity scores decreased from baseline to post-intervention, although they returned to baseline levels at 12-month follow-up.
However, two rival hypotheses could also account for the findings that were obtained. Specifically, it may be that changes in cognitive distortions and/or increased activity levels rather than changes in illness representations per se were responsible for changes in fatigue.
Similarly, it was found that reductions occurred in levels of perception of stress, and also in levels of psychological distress. While significant changes were found in the treatment-control and emotional representations scales targeted by the intervention, significant reductions were again found in the self-criticism and helplessness scales of the CDS. Furthermore, participants recorded increased activity levels on their weekly action plans, although this outcome was not formally measured. There is considerable support in the literature for the argument that both cognitive change and increased physical activity improve depression in nonmedical outpatients (Beck, Rush, Shaw, & Emery, 1979) . In addition, it has been demonstrated in studies of individuals with SLE that physical exercise improves psychological wellbeing (Clarke-Jenssen, Fredriksen, Lilleby, & Mengshoel, 2001; Ramsay et al., 2000; Tench, McCurdie, McCarthy, White, & D'Cruz, 2001) .
The findings from the current study provide at least partial support for the rival hypotheses that reduced cognitive distortions and/or increased activity levels were the effective elements of the intervention. However, these findings need to be examined further as it was not possible in the current study to separate and individually assess the relative contributions of the various elements of the intervention. Nor was it possible to test for the possibility that cognitive distortions or increased activity mediate the relationship between illness representations and outcome measures. What these findings do suggest is that future research into the utility of illness-representations interventions needs to be designed to allow both of these rival hypotheses to be tested and excluded.
Another explanation which could account for the failure of this intervention to produce the expected outcomes in regard to both illness representations and outcome measures may be related to the participants' severity of illness. In previous studies it has been found that psychological interventions are least effective for individuals with more-severe illness, as such individuals find it difficult to concentrate and engage in treatment (Guthrie, 1996) . An examination of the physical health-status scores revealed that participants in this study had worse physical health than other SLE cohorts (see for example, Da Costa et al., 2000a) . Although the participants reported in their evaluation interview that they had obtained some benefit from the intervention, this benefit may not have been detected by the measures used, or it may not have been large enough to produce a statistically significant result.
In addition to these practical explanations for the results obtained, there are a number of statistical factors that may also have contributed to the results. First, it is possible that the small sample size was responsible for the failure to demonstrate an effect. In other words, Type II errors may have occurred.
Another possibility is that the detection of changes on some scales but not on others was due to the differential strength of the measures to detect changes over time. If this was in fact the case, the summing of two sets of measures to obtain baseline and post-intervention values may also have contributed to the lack of significance in the current study. As SLE is known to exhibit a variable course over time, calculating these mean scores may have obscured differences that were important to the result. Similarly, Type II errors are likely when participants' baseline scores are either at the floor or ceiling of measures on which change is expected to occur. In the current study, a small number of participants recorded either floor or ceiling scores on some illness-representations scales and some outcome measures, particularly on the HADS. Therefore, the level of change recorded would have been deflated to some extent by the limited ability of these scores to change from their original level.
Research Strengths and Limitations
The use of a small, self-selected sample; self-report measures; and the statistical factors outlined above are the most important limitations of the current study. However, there are a number of other limitations that should be acknowledged. First, the researcher was also one of the leaders for all four intervention groups.
Separating these roles would have reduced the chance of confounding of results by experimenter effects. While such a course of action was not possible in the current study, a number of steps were taken in an attempt to control for experimenter bias. These included having the researcher present the intervention to all groups so that any effect was the same across groups, having two leaders in each group and having the intervention completely manualised. Future studies should aim to achieve a greater separation of roles as there is no way to estimate the extent of experimenter effects, or to control for these effects with post hoc measures or statistical adjustments. However, it is also acknowledged that the ecological validity of intervention studies is enhanced when such studies are conducted in the same way as occurs in clinical practice (see for example, Seligman, 1995) .
In conclusion, the current study is one of only a few studies that have tested whether changes occur in individuals' psychological status following the delivery of an intervention that includes an illness-representations-change component. Although the expected treatment effects did not emerge as a result of the intervention, a number of important findings were made. First, changes were noted in regard to treatment control and emotional representations. Second, some changes in the expected direction were noted in levels of psychological distress and perceived stress. A number of possible explanations were proposed for these findings, a number of questions were raised regarding the analyses conducted and a number of directions for future research were suggested.
